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y * * u*-^ K 

[8t#3®2] l ffi«© 2 - 1 Fn*WV77;W>S/>*-^S 

3- F-tSS* l/*^ FBB#I*fcttSt3# l^^- FBB#JK:ffi*iWfc5** l'*^ F 

m&m3i mzm^ i fk#hc#ut 5 

— S5K1X h 'Jvyi^hft^MT'y ^>f X-r-6aKy 31^ Utf^ K. 

[»#3g5] IE#|#-i§ : 1 ©3- FM«0>5t* FIB#ltf>4>&< £ 

— asjcffljfti3&^ffTA>f ^y #y x-rsstfy i/*-^ f. 

[$f#£6] BB#J## : 1 JCg-^tlS** FWJ&C*fbT 5 0 

Jt©*BHH4£^U 2-t Fn^ W v:^A>> >^>#-if £rj- F-Ts:*? 

KS^f^'g'tfsKy 55 * l/*^ F. 

[ff^^7] BB#J## : 1 lC-££*lS3* l^f- FU?!Jtf>4>&< £*j 1 5 

^ FIB^IJcffiffiKrfc*? U*^- KIB^J&UKWKi^frsKy s * i/*^ F©y°n- 

o 
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[»#^9] »*^8©jffi*SiA#:DNA*fettRNAS:^tf^«Biia. 

>f V ^ ^ A y y is y * - if ffMHtlr %> Bmfc © * -£ ©il^fls © 
[0 0 0 1] 

[0 0 0 2] 

Avv=yi^ym. mzXjizjy^tf-^^ y&, ^^.hui/^ym 

2 tliE#2 000-301405 
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6, 7, 4' -h'JtFD^S/^V77^X 7, 8, 4' - F U F 
[0 0 0 3] 

t!5T% >fV77/K>©f^lt EI 1 IC^-t" «k 5 ic, 7 >3Bfr£> 2 - 

©jRj&fciHljK-rSB&S, £P1=> 2-t: Kn^r2/>f 

[0 0 0 4] 

* ifimVk h «fc -5 i: -r * ftfi ] 

[0 0 0 5] 

&SW3fcLfcl§*, -ftyW (Glycyrrhiza echinat 

a) ^«tt^{cj; yiy j/^-^nm 6~i2^n 

3 |EIE#2 0 0 0-3 0 1 4 0 5 
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>S/>#-if FfS cDNA5^D-->^t53^MLfeo 

[0 0 0 6] 

^IftBB^J&^f S 2 -t: Kn^WV75;V -if 

[0 0 0 7] 

£e>K. ifc&lgH:, ±.I3<£> 2 — fc Kn^ri/-^V77AV > > # — if $: 13 — K 
[0 0 0 8] 

lt5 0°/og±, ftl<li7 0%, J:Wib<«8 0%g±, Z^KftSL 

<»9o %jb*ji. #jc 9 5 %&>±<oi&m&&m u jao 2-tKn^wy77 

[0 0 0 9] 

Wfatst/\^-fv #v if-$/a >©^#&tjfx h y hfe/w^y 

#Vif-:>3 ><2^f£&. flffitfcf* Sambrook^ Molecular 
Cloning: A LaboratoryManual, 2nd. Vol. 
1, pp. 1. 101-104, Cold Spring Harbor La 
boratory Press, (1989) iCfE^^ tlT Vn£„ 
[0 0 10] 

3 £>K, fty^y. UliGlycyrrhiza echi 

nat a^iffi^xiJi/^-^lU l~12»ll<it 1 ~ 8 B*|8U # 
JC 3 ~ 6 mm&<Dmi&'fr bfcW: lfccDNA7>f7*5'J-^e), 6 * £ it 

7Sa*©3Ky FSr^D-^t OT^n- — >^UT*&e>*lS, 2 - H 

Fn^fW y >s/>#-if fen- K-r-s^y 5*? U*"^ Ficfcgrrs. 

4 miiE#2 0 0 0 - 3 0 1 4 0 5 S 
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[001 1 ] 

_b, f*b<li7 0l «fc y#£ L< &8 0%J^±, $ e>SC$?i; L<te9 0 %J£* 
_t, 4#&C9 5%0Lt©*BEttS:^U 2-tl Kn3f:y-f y y^7>S/>#-1? 

3- K@2#I<£>4>&< 1 51®ailfc? * v^-^ KK#Ilc2frLT 7 0 %J£*_t. 
ftb<ii8 0%g±, 3.e>lC#& L< 1*9 0%J£U:, #&C9 5%JgU:©tBratt 

& ^ -r « a* a* s y o - y* * « y ^ >f v - 1 l x © » is & ^ -r & 3j< u 5? # i/ * 

[0 0 12] 

NA, mm&&X.faDNA£fclZRNA$:<£tim±MM. afctflC^^Mfeig 

*i-rsifcS:"&tf 2 - m Kn* w yy ^/w >s/>*-if©sf3t*Sstc%gs-r 
sasje^iSBu £«bfc, ^Msnfc^ y ^y^ f^m^s^^^t-^ 

. *»K©jKy ^y^ K©^; *n-?-Mfi;#u d<y # n— 

[0 0 13] 

5 2000-301405 



1 1-063745 



1. felt 

BP*>, iff ffllt«t^^$ t t ^ f®^ny-A^ 

[0 0 14] 

K3&JtC. S& ftL\*©3£M#&Sfc©&#tf;i BP 

=fe)©l:^tf 0 #3c, #JD, #A3ft«5T^ ;ift©8tM:, 0 

H«I(Z>*H$©J9!I©TS yfift3S3STf«SIUfc%©*efey»*. JIMlftfc£^£Sg| 
Ala, Val, LeuSitfllel, SerfcitfThr^ ^ffi^S 
As p^J:t5Gl u|8f. As nfcitfG 1 nfl, MMSLy sfeitfAr g 
ISU ttttffMlP h e £J:t>*T y r^©fiT^§ 0 

^ (D CD ^ -f <X T? t> J; V ^ „ 

6 ffifiE# 2 0 0 0-3 0 1 4 0 5 5 
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£ fc. I F S Glycyrrhiza echinata 

©t><Z>tf>tfS, Glycyrrhiza Iffli0lfi*©sK 'J ^^f K, V*£Mfi 

[0015] 

2-7 tC|B«Stlfc3KU l^^-^ F&jKifc'rs. 
[0 0 16] 

*mm<DI F S £n- F1"£*°y 2 * b*^- KSr^tf^"^^^- K^MtSE 
scherichia coli K 1 2»f|5l#:CYP G e — 8 

tf 3 0 5 < tf rPI-T g 1 # 3 f ) JC#fE3*lT y , tfESfFE 
RM P-l 7 1 89^##$tlTV^„ Sfetf FERM P-l 

7189<DEscherichiacoli K 1 2$cfr £^i&tC<}: y 
IFS5:3- F1" i/^-^ KfB^JSr^tfsKU * * l/;*"^ KJCfcWTS. 

[0 0 17] 

rsKyji^i/^Fj £t±. sKy y sj?5i^ i/*5=- K^^ttsKy^^r^y^^ 
fe=b©"e*y»*. #TO#{c£^t, rjtfy i/tf-^Fj ©fgti. 1 

*|DNA, 2*iDNA, 1 2*jH«0fi«t«DN A, 1 

RNA, 2*iRNA, J: 1 #833 £tf 2 #&1B«©««^£ RN A. 1* 

It 2*itfc}j:l*I^j:t;2*if»ilfitSDNA^j;lFRNA^tf 
/W :/y y F#^&#tfo 

NASfcttRNA, S«ktJf3c3£f£*fc«ftfi<iDafi©fc«>tC#SfijfSnfc#«S:^ , r 

SDNA^fcttRNA^^tf. 

7 mSE4#2 0 0 0 - 3 0 1 4 0 5 
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izB^tsntzmnotf v * ? u*?- F*e&y»5. 

[0 0 18] 

Hfc^U dh^-) ©PftffcvO. 

{^tfificte. TirfML '7S/;Wfc* ADP-'J^^HL 7^ F-ffc, 79l^>© 

5? * b^"^ F* fctt* * fsnm*©^ 

[0 0 19] 

8 ffisiE# 2 0 0 0 - 3 0 1 4 0 5 5 
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«P£\ ^r&fc-^ 5' ^-o^BB^J, 3' y yu — ? j yvmn. >r> 

(5* ) , a:T«& o' ) c&sb, 

rni>7\>-9--j (±, :7n^-*-$gffi&ftfcS£fc©T?£&DNABJ#l'T?*> 

S/^/l/tt, 3tm> mRNAfuIg#;tf)3' 5fc3B-^©3j< U T ^-^^©fri&PlC 

T^fio I F S^1££5tfg-t£3 £>£T© 2 * utt KBB#Ffc* 

lCg^£. I F S &#5fc&lc4£JB3*iS:7n-:/£fctt:/9>fv-fc LTftJM 

[0 0 2 0] 
2 . ^jnEglttaflMKL&tf I F S <D£.m 
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^mmomw^mmt. *mw<Dm&mx.ikDN astern az, 

A. fa D N A £ £ R N A £ ftM ? Z> V% £ ffl V % £ #g Jg ^ * # - (C jg § ^ £ * K 

m&x&^ft?-?u-—yyy-'( viznAVTmMitftvN astern a=m^ 

SKU ^MM^DNA^fcttRNASr^T, 

btVSo ^7^^KDNAtlTH «|A^7^^ FpUCl 18 (S?@3t*± 
m) > pUCl 1 9 (S?@^t±3g) > pBluescript SK ( + ) (S 
t r a t a g e ne?ii) . pGEM-T (P r ome g a ftM) ^&mf>bfr 
. 77-^*DNAttTH iitfMl 3 mp 1 8, M13mpl 9^#^&f£> 

£MV^£„ *fl§B (Escherichia c o 1 i ) > • 

(Bacillus subtilis) m<£>MM> if V U ^ -fe ^ 
••feUtT^/ni (Saccharomyces cerevi s i a e ) ^(7)## 
. B^iE COS^BBS, CHOi(Bffi^Ott^j|!HljS*^*«#W r e>*iS. 
[0 0 2 1] 

Ll-Blue (Stratagene ttSS) . J M 1 0 9 

#tf£>*U fgJg^*-^ ^Jitf P BTrp2W(f?)tl,S 0 zfU 

t><fcv^ #J^tl trp ^n^-^- 1 a c^D^ — PL^O^-* 

^n-2> 0 T^SCIEifcW:, MAtfH a n a h a nCD#i£ [Techniques f 
or Transformation of E. coli In DNA C 

10 ffifl#2 0 0 0 - 3 0 1 4 0 5 £ 
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loning, vol. 1, Glover, D. M. (ed. ) p p 1 0 9 - 1 
36, IRLPress (1 9 8 5)] ICi 'J^9 3h^t§5 0 
[0 0 2 2] 

c p 5 om-tfmtfbnZo ^D^-^-iiUTit Mitf gai i^d^e-* 

gal 1 0^n^-^-^^#tf e>*l£„ »SA0«*^DNA4fett 
RNACiA^it bTH Mx-l^nil/^ (Methods 
. Enzymol., 194, 182-187 (1990)), y^V aiU? '=? X 
(Proc. Natl. Acad. Sci. USA, 84, 1929-19 
3 3 (1 9 7 8)), MfcBftUf^^SS (J. Bacteriol. , 153, 1 
63-168 (1983) ) ^tf^tf&tlS. 
[0 0 2 3] 

mmmm^m^t vxm^&&&iz* ftm^vz-t h-cmx-it? c dnai 

, pcDNAI/Amp (^f>^bDi?x>t) 3W§V%£>*16. SMfeHHIfe^© 
liiftDNAifdiRN A©*gA#?££ LTtt, MiH :r 1/ * M3 rff U - 2/ 

/<^5f-DNAtbT^7^5F D N A MAtfEcoRI 

DNA^^iAnH, ^7^^F DNASriWIB** EcoRI (N 
EB tfcfS) S:fflV^T?S'ftL'Tfe<o #C^T% DNA £.tymztlfes<? $ 
- DNAi^I^U dtUC i^.tfT4 DNA (^gJittSS) 
^ffffl$tIIMPNA?:#§ 0 
[0 0 2 4] 

sse?ihcs^£5' ^>f-7-&^L, &^-e, tsfii^ dna ©^fi@a 

#Ifc^v>£3' ^5^Y-$:^b, r *ie>©:/5-f V- SrJi^fc PCR 
[0 0 2 5] 

frjfE© J: o \Z Utf e>tlfefflift^#DNAtfeliRNA &-fi^-rS7£5t«&# 

11 W2 0 0 0-3 0 1 4 0 5 
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I 

pHB7. 2 — 7. 4lCfHfl|SL, ^|lil$3 6-3 8TC« L < » 3 7TC*u 

[0 0 2 6] 

*»§6*!F7«, I F SSrSSfTSlCH:, SSI*©* 

I F S fciffigrtbS-efcffe, K^lC^ttiS-&«o #V^T% IlXiiM^If?: 

JtsH^^ict y»e>*ifc i f s n p 4 5 o asiis^^? 7 y 7 7 

CI^lCj; »Jfc£>Jti5$ >OV-Mi, ra^CDHJCBlCj: U 2 - H Kn^rWV75 

St^ 0 *^«S^ife*fctt*©SI»fici:bTH MxJi^-f iz-f >, ^f-7.r 

1 2 &IE# 2000-301405 
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>f>, 6, 7, 4' -h'Jt:Fn^i/^V75jK>, 7, 8, 4' - h U t: Kn 

[0 0 2 7] 

JteC^A-rsr^JCJ:*;, IFSWJWK, IFS»tt^y^7*f K* 5 



[0 0 2 8] 

^CaMV 3 5SRNA7'n ; E-^- CaMV 19SRNA TT'n^ 

^ii^n^E-^-^ ^ja^^^-rs Rubisc 
o /hv-fzL— v vy°u^-z-m. m*&¥<Dffi&!&mwizmm-r2>-r¥y ( 

napin), 7?WJ> (phaseolin) ^<DMfc^-(D V°U ^E— # — 
ubisCO />f7*a-*;h3' ^asft^CQ^-^^-^-^aSieStlT^J: 

*l£<fc ■5J&^>r;b^©x>/\>-^— (Odellf, Plant M o 1 . Bi 



1 3 
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o 1 . (1988) 10:263-272), it tf >3tfi-f-*^e> £>x>/\ 
(Frommf, Plant Cell (1989) 1 : 9 7 7 -9 84) ^# 

sKU l/rt-f 1 K©ftJBlc=fcW*-S. M^.«©*H4©ffi»e> 
[0 0 2 9] 

[0 0 3 0] 

So t i ke&#©t-dn a, ^»«3&if©«^i&-e«i6-BriB 
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^t^^T^S. W^tuMUftMUT, IFSfSttSiMgtS^ IFSIC 

fc#T?£<5 (Plant Physiol., 91, 1212 (1989). W 
094/026 20. Plant Mol. Biol. , 9, 135 (1987 
) , Bi o/T echnology, 6, 915 (1 9 8 8)). 

ifft)tl-& 0 Pro. Natl. Acad. Sci. USA, 86, 145 (19 
89) , TIBTECH, 8, 1 4 5 (1 9 9 0). Bio/Technolo 
gy, 6, 923 (19 8 8). Plant Physiol., 87, 671 
(1988). Develop. Genetics, 1 1, 289 (1990) 
. Plant cell Tissue & Organ Culture, 3 
3, 2 2 7 (1 9 9 3) ) „ 

Plant Physiol. , 99, 81 (1992). PI 
ant Physiol., 84, 856 (1989). Plant Cell 
Reports, 10, 97 (1991). 
[0 0 3 1] 

[0 0 3 2] 

1 . 

Glycyrrhiza echinata (J^T. fiy^JV (DMR 

6-/<>5;^7r-> (lmg/1) £ 1 / 2^g^6DMu r a s h i g 

15 ffiSE#2 0 0 0 - 3 0 1 4 0 5 < 



#32 11-063745 



e-Skoog' slgtffi (0. 3% (w/v) ^7>^T'@fl:) 1 2 t$H 
3tflg*f-UT (6, ooo;bn) , 12«MCt^«bfc 0 ^tf>ig##>£, 
2, 4-y?Dn7x;**/lli (0. 1 mg/ 1 ) &T$j]^ ( 1 mg/ 

1) »ltMS^ii:MU ig^Lfc, r<Z)^#^lC*f bt, 0. 2% ( 
w/v) OiSiffi^ (YE, Dif cotl) SrSfciD-rSifclCfcy I'J 

*§U - 8 0t:T'«#bfc o 
[0 0 3 3] 

2. cDNA^-f^y-^^^U--^^ 

£>, Straight A' s mRNA isolation system 
(N o v a g e n*±$g) &JBV*T. jKU (A) ?:ttSRN A$:#Ilfe 0 i 
tie>©5KU"(A) IrtfSRNA (#2 5>g) g«^TU: ZAP-cDNA^ 
J**v h (Stratagen e *±§g) fcfl^T, ZLtlJCjtf-r* c DNA&^ 
U cDNA5'f^7 l J-^lfc, ^©c DNA7^f^7 U-©^-* ( 
2 X 1 0 5 ) &A>f K-N+K (A me r s h a m*±$g) E C L 

^>f 1^^ h«Bft«»2/^"T-^ (AmershamttS) &/SV^, t^fa^W 
tf^;i/^-^Pi/^-if (JB*T, HRP^fEl") ^«»l/fcffi*U## : 3©K?rj£* 

^7-fV-tbt5' - (T/C/A) TI (C/G) CITT (T/C) (G 
/A) GIIIIGGI (A/C) (G/C) I (A/C) G- 3 ' ( I «>f / 
:>>-£&<5) (I2J'J## : 8 ) Rtf 5 ' - AATACGACTCACT AT AG 
-3' Offi#lS# : 9) ©-^fifcsKU l/*^ F?:fflV^cPCR (9 5 < CT?3 7 > 
, «9 5TCtl^ 4 51CT?1#ISU 7 2tt'2^FI^3 0t^f^;K ft 
tfetC7 2TCT?1 O^ISf) JCJ: yieHLT^&tlSWi^^^^'efeS. t\4~fV9 
^if-S>3>», 5OOmM0NaClM5% (w/v) 0>^n y ^r^&lSS 
mtSECLM^U ^>Tif-2/H>^y 4 2TCT 6B£|SMt 

ofc. 0. 4%SDSS:^ft5 5 51CffllXSSCT10^iax 

16 ffiE#2 000-30 14 05' 
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2m, ;&tfgiia©2 x s sc-e i o#ra£2H-efTofe. HRPSHM^'Jf 

K&^ffc&tfefB'tSfc&lC. ECLJifeffitfcll (Am e r s h a m*±M) fc^lC^ 
tiULfeo r©i5:Kodak XAR - 5 7>f l^ri#Il/fe D "Tlg-iS© 

n-^&S^jt^O^n h=3;i/iCJ:-2> in vivoexcision 
&C£*J pBluescript S K (-) 7 7 - KlCf* A Lfe„ #A U 
fcDNAfflfi$^, T3 (5' -ATT AACCCTCACTAA AG- 3' ) 
(SH^J#-^ : 1 0) (5' — AATACGACTCACTATAG — 3 

' ) (gB#!## : 9 ) ^9>f v-SrflSV^TCPCRtC^yiS^, »2 0 0 0li 

— SI#J*#: l©l?!I&ttScDNA-efty, WTOH^ICJ: y I F S 
T^SIil^^tlfc (JKTs i©^M©cDNA5: CYP Ge-8il 
SB1") . 

[0 0 3 4] 

3. 383i'< Itttt'fflWtf^^Dy-AT'ffilg 

CYP G e - 8 C0Z2- K««S:, K O DsK U ;* ^ -if & J: It C 

YP GE-8 cDNA^D->^fflV\ t>X7°7>f7-t bt, TfBCD^ 
^>fv- : G e - 8 S 1 (IB3«# : 4) , T y?.7°^4 V- £ LTTfB 

0 7°7-fV-: Ge-8A1 (@B?U#-5§- : 5 ) ^rM^fePCRlCj: *J JUG'S L £.> 

Ge-8S1 : 5' - A A A C A G G T A C C A T G T T G G T G G A A C 
TTGC- 3' 

Ge-8A1: 5' - C G C G C G A A T T C T T T A C G A C G A A A A 
GAGTT-3' 



ACC) £;&b. T>^-fe>X-/^>rv-li^ih3 K> (T A A) ©T^iCEc 
oRlMfi (GAATTC) £^1-£ 0 P. C R %L1$M &Kp n Ifei^E c 
o R I T&JSLT#<b URA3SJR7-*-S:ft5 p Y E S 2 

ms<9 *- (Invitroge ntfcSg) (DM \5ffl$kWMW>W.a$$Lfc9 D — — > 
^Lfc. ZLOJ^lcUTfi&tlfc:^;*^ K PYES Ge-8t7"nf7- 
if £s fit {SMS (Saccharomyces cerevisiae)BJ216 



-l«3F> (ATG) <Z>_t«»CKp n (GGT 
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8ft(a;prcl-4 0 7, prbl-1122, pep 4-3, leu2, 
trpl, ura3-52: >ftig) AS&{C«fc »JJgJt 

mmisfc* mm&mm*. yeast nitrogen base with 
out aminoacids (Difc ottSS) 6. 7 mg /mi, $01/3- 

*20mg/ml, n>f i/Zs3 0 g/ml, h -J^h77>2 0 ^ g/ml, 

RZfti-t? ^ ^5mg/m 1 ?rMt§^it'l|}lfc 0 
[0 0 3 5] 

P4 5 0^>^^jgC©J|^< Z )fc ftlc ^ SCteg | B . eS: _ fcgE ^ j6 (25m i) VI 

ommmftmmb. mmzmMm (3, oooxg).^^. 

0^* (1 0 0 0ml) 0YPGE«« (1 0 g/lgg®#j 
ffift (D i f c o*±§g) , 10g/l A^h^h>(Difcoti), 2 
0g/l^^h-^ 3% (w/v) rn#y- ;I/> 2mg/l^>^|t 
*) JC»U 2 4»e,3 6^TO#Lfe 0 liutmtititM^, 1 
0%©^^D-^14 mM©2-^^^hxii;-^|t 5 o. 1M 
U>**y** ( P H7. 5) tCtf^Xtf-X (0. 3 5-0. 6mm@) 

10, O0OXgMl5, 0O0Xgtf#4rio^|Sia^iU 
*ifc±»fcl 6 0, oooxgg 0#ia©jgS4McjW$*ny-A&»3iLfc 
c P YE S 2ff IKiLititM^i: LT^Mlfc. 

[0 0 3 6] 

a) «fCtf)MSg 

**Tyfe-©»»tt*9liaE«i:LT (2S) - [ 14 c] y*y*$*-> (7 
, 4' -s;tKn*j/77A;» M(2s) - [ 14 c] (5 
, 7, 4' -h'JtKo^77;t;» [ 14 c]vn^Co 

A&tf4 - nn^l/C o AS:, ^y^/^-^S^l 2^©^7>y^^#M 

©my v -mmm&xfN a d p h ^ 3 0 °ct? 3 ^*=f<-b-?z>z.£iz 

«fcU, (2S) - [ 14 c] u^y^/f-> (7, 4' -ytKn^i/77A; 
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n ad PHzmuLte^&>ftte±mtmmcDJ5&fc£ i j (2 s) - c 1 

4 C] -rvytf-y (5, 7, 4' - h U t Ka^i/777t; y) *<&&Lfco 

rtUCj: *J# £>*l£ (2S) - [ 14 C] V*V*>f-> (^TSl'J^rUf 

>7-*->£fiB-r) &i>* (2s) - [ 14 c] i-ij>>!f-> («t, mm+vytf- 

ytmir) &TLCCJ: UWigbfco (#*6. 4kBq/nmol, 0. 0 8 
n m o 1 ) 

[0 0 3 7] 

b) mmv *v?-tf->£<D)xm 

ML, 1 m 1 <Z>JtfSBP©^ ? n ^1^., 1 mM0N AD PH<Z)##T, 3 

3 0 n 1 <Df^T^&£^£l±fc^ il^f^ii^^^ttlt?:, TL 
C7^?nvhx^tt-T'Mlfc 0 TLCiit;i/n-^ (y^3i/ («) 
$g7i"tz;i/S F) £MV\ 1 5%Ml?SIBIbfeo ££HI£EI 2 AlC^I". U'J: y 
, 7fc£j&«« (Rf 0. 5 1) (ZMt&lC, HoOttfttfSttfl^ft [PI (Rf 0. 
74), P2 (RfO. 64), P3 (RfO. 38)] <7>###fg#> tl-5 0 
Rfi^f,, P3#-fyy^>, *>fl?>f> ( 7, 4' -*;t:Kn^WV7 

£M£> ;* # y -;i^cf3© 1 0 %HC 1 5 0 0 m 1 JCfgjSPU ^.WV 1 BfHS. 5 0 

BtC3*3*XS«fc3lC, P 1 ©R f ICfe^Sffl^Wttftf-tStt^^b. P3 

i±£2, 7, 4' - h U t KD3fW y 7 nrffiffi^lffv^. 
[0 0 3 8] 

HL/T, HC 1 TLCt-h7^^77-f-TMlfei:35, 
03 BlZm? £olZ, MW£ttttfS&£.f&VBP 3 (#Mif-f>) 

19 |fifE#2 000-301405 
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CYP Ge-S^IFSTSbSitS^tfefcl:, lmlflDJifBS 

^ny-Aic, *«»u o ^ g&^inu i mM©N a d p h© 

Hif;HI:HPLC (*7A, Shim-pack C.LC-ODS (6. 0 
X15 0mm;§|tti) ; H 2 O t£4 0 * y Tf^MfrLfc,, ^ 

|liSl2 8 5 nmT^-Lfe 0 *gJB&04 AlC^"#-„ ^2®3®»J, *>fi?>f:/ 
©fcT-*(Rt2 1. Omi n) Xtf-o©j9g©fcf-^ (Rt 5. 5, 7. 9m 
i n) #H£,*lfco #Sftx^^/«im®S:KT?«l3l'rSi:. 04 B J: IC, 

*V -fef-f >©3&V*fcr-*#3§J*ifco @4A©Rt5. 5min0Mij:Plt 
&&d£2>\ TLC^#fJCJ:yaiSSnfe. 
[0 0 3 9] 

CDIfc^:n^;i/Jftft%$;K ieselgel F 2 5 4 (Merc k*±^) T*, 
MtLTb/U^y/mWt^fr/**; -A,/&1foj<y*?y (6 : 4 : 1 : 3) 
&MV>T, MTLC^ofe. PI (RfO. 2) WP3 (RfO. 3) 
OXtfv bZMfo. 3bJCHPLC'Z?»ggU -ecoK*^.^^ h;i/$r JEOL 
JMS-AX5 0 5HM*##fftJCj: m^ffiV (EI) FT% -fTty 

ffc«BE7 0 e VT?IB»Lfe 0 - 

Pioilx^^h^^gsic, p 3 ©JC**^ h;i/&0 6 tc^-r 0 -titc 
<fc»;, pi^2, 7, 4' -hut:Kn^s/-f y^^A^^-e&y, P3#*r>r 
> T- & s r i: # m M £ ti fc . 

[0 0 4 0] 

c) mmi-vyJf-y£.<Dfcfo 

smt it, mmv*v?->f-y<Dttfrvizmmi-v ytf-yzm^&ztu 

LCftffiZft^tc. 0 7 AtC^"tJ:-5JC, Mffi^*°^hi:lTP4 (RfO. 
6 9)&tfP5 (RfO. 6 4) tffltfgStifc. *CD^ P4 0X/K>yhM 

2 0 ffil£#2 000-301405' 
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Xtfv Mi-F— y<D-y-2s7)l£.m£&W}m*:mVfe 0 tot, P4tt2, 
5, 7, 4' -7- h^t FD^rW V77^>tfe5i £ # ffg|g£ *i£„ 
_hf3£>!!i^Cj; *J, CYP G e - 8 \Z «£ »J 3- F£ tl* # »1*Jgt#. V 3f 

tM^^J&L^S 2, 7, 4' -h'JkFn^i/^y77^;>M2, 5, 
7, 4' -rh7tFD^^-fy777t;>S:4^t6I^> f^I FSt'^S 

[0 0 4 1] 

5. P 4 5 0 #tJfil?f Ifetf >f A; 7*D y t^ff 

<z>tfe, StMi: UT. TMS©no©^- y zi^T/f; FBB#! (Leu p r ° p h e 
Gly Ser Gly Arg Arg SerCys (@EMS# : 6 ) R 

tfTyr Leu Gin Ala lie Val Lys Glu Thr 
Leu Arg L e u : 7 ) ) ^fgffbfeo 3 *l£>©IH 

^F$:> -33<Z>?iWc£T&ltfb£o Jfe*©^:/^ Fm^tf £ E L I S 
A&CJ; yu^fefci5, P4 5 0#3R£#i-*&##i^3*iT^S::fc;tf;fofr 
o£„ I©P4 5 0$iJiilf§:M^t-fA;7*D yf-f 

£f\ ±SB»#®5f Dy-AfeSDS/1 0%PAGEt^tU /W3tf> 
F-CR (Ame r s h amft© (*& 1 0 /t g#>A?f|) . P4 5 

0jaMl^©l : 20OO#3RMil. gfit l^fi-f ^^f^^- Ftfc 
tt©* >/^ft£. S^^#<D^D h n;WC$£^ ECL Western bl 
otting analysis system (Amersha m%fc$g) 

[0 0 4 2] 

08 AlCa^f SD S/P AGEfCfcV^T, ^I^5 9kDa©il 

2 1 ffitl^ 2000-301405 
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4 2 8Dat^at5. 

EI 8 BlZm-t&OiZ. CYPGe-8 #63^ L T V ^ <5 £^$!lc5 tl<5$ffi}&(£> ^ * 

[0 0 4 3] 

ywcDmmmmmm*. i'j^^-^i®^ 3, 6, 12, 24, 4 8i^ 

ClR^bfeo mRNA&Straight A ' s mRNA isolati 
on system (Novage n*±§g) £M V^ft&tfi L £ c ^ -if y 
h:fr#r<Z)£&>fC, mRNA (9 0 0ng) 5:l%7iJ*n-X-*;i/A7;i/ffcK 
^ U /\>f 3|f> K-N+Bi (Amershamttl) iCi&^Lfco 

. CYP Ge-803-K««S;j}S©Ge-8Sl, Ge-8A1^7^7 
-£tf^TPCR-e*tr<@Lfc„ £*l&ffc3i#Bfc/B©A lkPhos Direc 
t system (Amersh amTO V\T 7;i/# U /ft* 7 7 # 
»U ^-^^U^-r^-$/a>M©^n-^i: Lfco y V £ 5 OOmMCDN 
a C 1 &tF4 %©:/n y *$S2E&-£tf/W -fV #4 if- */ a 7 t 

5 51CT? 1 2«r|ffl. ^D-^tA^/'J ^>fX$tfc 0 gifO^DK^MCf 
RS:-^Ay 7 7-JC J: y 5 5 "CTrl 2 @FSfc?£U 

EI 9 lC^-r<fce>JC, i'J>>^j!|lt % 3~6«ria«iftl^©jWia{cfeW«mR 
[0 0 4 4] 

2 2 miE# 2000-301405 
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[0 0 4 5] 

SEQUENCE LISTING 
<110> Nihon university 

<120> Polynucleotide coding 2-hydroxyisof lavanone synthase 

<130> PA99001 

<160> 10 

<210> 1 

<211> 1895 

<212> DNA 

<213> Glycyrrhiza ecbinata 
<220> 

<221> CDS 

<222> (144). .(1712) 
<400> 1 

cacaaatcct aattgccctc aactcataaa tctctccagg tactggactc ttgttcctgt 60 

acttcctcct atactcgact ctttgttatt agttatcatt attattatta caccattaaa 120 

gtagcaaaga tcaaacaaac acc atg ttg gtg gaa ctt gca att act ctg ttg 173 

Met Leu Val Glu Leu Ala lie Thr Leu Leu 
15 10 

gtg ata gcc ctg ttc ata cac ctg cgt ccc aca eta agt gca aaa tea 221 
Val He Ala Leu Phe He His Leu Arg Pro Thr Leu Ser Ala Lys Ser 
15 20 25 

aag tec ctt cgc cac etc cca aac cct cca agt cca aaa ccc cgt etc 269 



tf}fiE# 2000-301405 



i 1—063745 

Lys Ser Leu Arg His Leu Pro Asn Pro Pro Ser Pro Lys Pro Arg Leu 
30 35 40 

cca ttt gtg ggt cac ctt cac ctt tta gac aaa ccc ctt etc cac tac 317 
Pro Phe Val Gly His Leu His Leu Leu Asp Lys Pro Leu Leu His Tyr 
45 .50 55 

tec etc ate gac eta age aaa cgc tat ggt ccg ctt tac tec etc tac 365 
Ser Leu lie Asp Leu Ser Lys Arg Tyr Gly Pro Leu Tyr Ser Leu Tyr 
60 65 70 

ttc ggt tec atg cca ace gtt gta gee tec ace cct gaa ctt ttc aaa 413 
Phe Gly Ser Met Pro Thr Val Val Ala Ser Thr Pro Glu Leu Phe Lys 
75 80 85 90 

etc ttc etc caa act cac gag gec tct tec ttc aac aca agg ttc caa 461 
Leu Phe Leu Gin Thr His Glu Ala Ser Ser Phe Asn Thr Arg Phe Gin 

95 100 105 

acc tct gee att agg cgc eta acc tac gac aac tct gtt gec atg gtt 509 
Thr Ser Ala He Arg Arg Leu Thr Tyr Asp Asn Ser Val Ala Met Val 
110 115 120 

ccc ttt ggt cct tac tgg aag ttc att agg aag etc ate atg aac gac 557 
Pro Phe Gly Pro Tyr Trp Lys Phe He Arg Lys Leu lie Met Asn Asp 
125 130 135 

etc etc aat gec aca act gtg aac aag ttg agg cct tta agg age caa 605 

Leu Leu Asn Ala Thr Thr Yal Asn Lys Leu Arg Pro Leu Arg Ser Gin 
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140 145 150 

gaa ate cga aag gtc etc agg gtg atg gca cag agt get gag tct cag 653 
Glu He Arg lys Val Leu Arg Val Met Ala Gin Ser Ala Glu Ser Gin 
155 160 165 170 

gtc cca ctt aat gtc acc gag gag ctt etc aag tgg acc aac age acc 701 
Val Pro Leu Asn Val Thr Glu Glu Leu Leu Lys Trp Thr Asn Ser Thr 
175 180 185 

ate teg agg atg atg ctt ggg gaa gca gag gaa ate agg gac ata gca 749 
lie Ser Arg Met Met Leu Gly Glu Ala Glu Glu lie Arg Asp He Ala 
190 195 200 

cgt gac gtg ctt aag ate ttt ggg gag tat agt etc acc gac ttc ate 797 
Arg Asp Val Leu Lys He Phe Gly Glu Tyr Ser Leu Thr Asp Phe He 
205 210 215 

tgg ccc ttg aag aaa etc aag gtt ggg caa tac gag aag agg att gac 845 
Trp Pro Leu Lys Lys Leu Lys Val Gly Gin Tyr Glu Lys Arg He Asp 
220 225 230 

gat ata ttc aac agg ttt gac ccc gtc att gag agg gtc ate aag aaa 893 
Asp He Phe Asn Arg Phe Asp Pro Yal lie Glu Arg Val He Lys Lys 
235 240 245 250 

aga cag gag att agg aag aag agg aag gag agg aat ggt gag ate gag 941 
Arg Gin Glu He Arg lys Lys Arg lys Glu Arg Asn Gly Glu He Glu 

255 260 265 



2 5 
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gag ggt gaa cag agt gtg gtt ttt etc gac act ttg etc gat ttt get 989 
Glu Gly Glu Gin Ser Val Val Phe Leu Asp Thr Leu Leu Asp Phe Ala 
270 275 280 

gag gac gag acc atg gag ate aaa ate ace aag gaa caa ate aag ggc 1037 
Glu Asp Glu Thr Met Glu He Lys He Thr Lys Glu Gin lie Lys Gly 
285 290 295 

ctt gtt gtg gat ttc ttc tea gca ggg acg gat tec acg gcg gtg gca 1085 
Leu Val Val Asp Phe Phe Ser Ala Gly Thr Asp Ser Thr Ala Val Ala 
300 305 310 

aca gac tgg get ctg tea gag etc ate aac aac ccc agg gtg ttt caa 1133 
Thr Asp Trp Ala Leu Ser Glu Leu He Asn Asn Pro Arg Val Phe Gin 
315 320 325 330 

aag gca cga gag gag ate gat gec gtc gtg gga aaa gac aga etc gtt 1181 
Lys Ala Arg Glu Glu lie Asp Ala Val Val Gly Lys Asp Arg Leu Val 

335 340 345 

gac gag gca gat gtc cag aac ctt cct tac att aga tec ate gtg aag 1229 
Asp Glu Ala Asp Val Gin Asn Leu Pro Tyr He Arg Ser He Val Lys 
350 355 360 

gag acg ttc cgc atg cac cca cca eta ccc gtg gtc aaa aga aag tgc 1277 
Glu Thr Phe Arg Met His Pro Pro Leu Pro Val Val Lys Arg Lys Cys 

365 370 375 
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gtg cag gag tgt gag gtc gac ggt tat gtg ate cca gag gga gca ttg 1325 
Val Gin Glu Cys Slu Val Asp Gly Tyr Val lie Pro Glu Gly Ala Leu 
380 385 390 

ate ctt ttc aat gtt tgg gec gtc gga aga gac cca aaa tac tgg gac 1373 
lie Leu Phe Asn Val Trp Ala Val Gly Arg Asp Pro Lys Tyr Trp Asp 
395 400 405 410 

agg ccc act gag ttc cgt ccc gaa agg ttc tta gaa aat gtg ggt gaa 1421 
Arg Pro Thr Glu Phe Arg Pro Glu Arg Phe Leu Glu Asn Val Gly Glu 
415 420 425 

ESS gat caa gec gtt gac ctt agg ggt caa cat ttc caa ctt ctt ccg 1469 
Gly Asp Gin Ala Val Asp Leu Arg Gly Gin His Phe Gin Leu Leu Pro 
430 435 440 

ttt ggg tct gga agg agg atg tgc cct ggc gtc aat ttg gec act gcg 1517 
Phe Gly Ser Gly Arg Arg Met Cys Pro Gly Val Asn Leu Ala Thr Ala 
445 450 455 

gga atg gec aca ctg ctt gcg tea gtt ate cag tgc ttt gat etc age 1565 
Gly Met Ala Thr Leu Leu Ala Ser Val lie Gin Cys Phe Asp Leu Ser 
460 465 470 

gta gtg ggc cca cag gga aag ata ttg aag ggc aat gat gec aag gtt 1613 
Val Val Gly Pro Gin Gly Lys lie Leu Lys Gly Asn Asp Ala Lys Val 
475 480 485 490 

age atg gaa gag aga get gga etc acg gtt cca agg gca cat aac etc 1661 
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Ser Met Glu Glu Arg Ala Gly Leu Thr Val Pro Arg Ala His Asn Lett 
495 500 505 

ate tgt gtc ccg gtt gca aga tea agt gec gta ccc aaa etc ttt teg 1709 
He Cys Val Pro Val Ala Arg Ser Ser Ala Val Pro Lys Leu Phe Ser 
510 515 520 

teg taaaaeatac gcgcgacacc agaaagctgc catggcatga tgctttttat 1762 
Ser 

ataataattt tcaataaggt atcaatcaat gatatataga caatgatacc catatatcat 1822 

cttcgcgact agtctctctt tggtacagta tgttgtaaca gcttaaatet atataatttt 1882 

tactcgcata tec 1895 



<210> 2 
(211) 523 
<212) PET 

(213) Glycyrrhiza echinata 
<400> 2 

Met Leu Val Gin Leu Ala He Thr Leu Leu Val lie Ala Leu Phe He 
1 5 10 15 

His Leu Arg Pro Thr Leu Ser Ala Lys Ser Lys Ser Leu Arg His Leu 

20 25 30 

2 8 ffiliE#2 000-30140 
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Pro Asn Pro Pro Ser Pro Lys Pro Arg Leu Pro Phe Val Gly His Leu 
35 40 45 

His Leu Leu Asp Lys Pro Leu Leu His Tyr Ser Leu lie Asp Leu Ser 
50 55 60 

Lys Arg Tyr Gly Pro Leu Tyr Ser Leu Tyr Phe Gly Ser Met Pro Thr 
65 70 75 80 

Val Val Ala Ser Thr Pro Glu Leu Phe Lys Leu Phe Leu Gin Thr His 

85 90 95 

Glu Ala Ser Ser Phe Asn Thr Arg Phe Gin Thr Ser Ala lie Arg Arg 
100 105 110 

Leu Thr Tyr Asp Asn Ser Val Ala Met Val Pro Phe Gly Pro Tyr Trp 
115 120 125 

Lys Phe lie Arg Lys Leu lie Met Asn Asp Leu Leu Asn Ala Thr Thr 
130 135 140 

Val Asn Lys Leu Arg Pro Leu Arg Ser Gin Glu He Arg Lys Val Leu 
145 150 155 160 

Arg Val Met Ala Gin Ser Ala Glu Ser Gin Val Pro Leu Asn Val Thr 
165 170 175 

Glu Glu Leu Leu Lys Trp Thr Asn Ser Thr He Ser Arg Met Met Leu 
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180 185 190 

Gly Glu Ala Glu Glu He Arg Asp He Ala Arg Asp Val Leu Lys He 

195 200 205 * 

Phe Gly Glu Tyr Ser Leu Thr Asp Phe He Trp Pro Leu Lys Lys Leu 
210 215 220 

Lys Val Gly Gin Tyr Glu Lys Arg He Asp Asp He Phe Asn Arg Phe 
225 230 235 240 

Asp Pro Val He Glu Arg Val lie Lys Lys Arg Gin Glu lie Arg Lys 
245 250 255 

Lys Arg Lys Glu Arg Asn Gly Glu lie Glu Glu Gly Glu Gin Ser Val 
260 265 270 

Val Phe Leu Asp Thr Leu Leu Asp Phe Ala Glu Asp Glu Thr Met Glu 
275 280 285 

He Lys He Thr Lys Glu Gin He Lys Gly Leu Val Val Asp Phe Phe 
290 295 300 

Ser Ala Gly Thr Asp Ser Thr Ala Val Ala Thr Asp Trp Ala Leu Ser 
305 310 315 320 

Glu Leu He Asn Asn Pro Arg Val Phe Gin Lys Ala Arg Glu Glu He 
325 330 335 



3 0 
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Asp Ala Val Val Gly Lys Asp Arg Leu Val Asp Glu Ala Asp Val Gin 
340 345 350 

Asn Leu Pro Tyr lie Arg Ser He Val Lys Glu Thr Phe Arg Met His 
355 360 365 

Pro Pro Leu Pro Val Val Lys Arg Lys Cys Val Gin Glu Cys Glu Val 
370 375 380 

Asp Gly Tyr Val lie Pro Glu Gly Ala Leu lie Leu Phe Asn Val Trp 
385 390 395 400 

Ala Val Gly Arg Asp Pro Lys Tyr Trp Asp Arg Pro Thr Glu Phe Arg 
— - -405 " - -"410 - " 415 

Pro Glu Arg Phe Leu Glu Asn Val Gly Glu Gly Asp Gin Ala Val Asp 
420 425 430 

Leu Arg Gly Gin His Phe Gin Leu Leu Pro Phe Gly Ser Gly Arg Arg 
435 440 445 

Met Cys Pro Gly Val Asn Leu Ala Thr Ala Gly Met Ala Thr Leu Leu 
450 455 460 

Ala Ser Val lie Gin Cys Phe Asp Leu Ser Val Val Gly Pro Gin Gly 
465 470 475 480 

Lys He Leu Lys Gly Asn Asp Ala Lys Val Ser Met Glu Glu Arg Ala 

485 490 495 



3 1 
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Gly Leu Thr Val Pro Arg Ala His Asn Leu He Cys Val Pro Val Ala 
500 505 510 



Arg Ser Ser Ala Val Pro Lys Leu Phe Ser Ser 
515 520 



<210> 3 

<211> 422 

<212> DNA 

<213> Glycyrrhiza echinata 



<4O0> 3 
gatgtgccct ggcgtgaatt tggccactgc 
ccagtgcttt gatctcagcg tagtgggccc 
caaggttagc atggaagaga gagctggact 
tgtcccggtt gcaagatcaa gtgccgtacc 
gacaccacag aaagttgcca tggcatgatg 
caatcaatga tatatagaca atgataccca 
gtacagtatg ttgtaacagc ttaaatctat 
tt 



ggggatggcc acactgcttg cgtcagttat 60 
acagggaaag atattgaagg gcaatgatgc 120 
cacggttcca agggcacata acctcatctg 180 
caaactcttt tcgtcgtaaa acatacgcgc 240 
ctttttatat aataattttc aataaggtat 300 
tatatcatct tcacgactag tctctctttg 360 
ataattttta ctcgcatatc catttcctga 420 

422 



<210> 4 

<211> 28 

<212> DNA 

<213> Glycyrrhiza echinata 
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<400> 4 

aaacaggtac catgttggtg gaacttgc 28 

(210) 5 

(211) 29 

(212) DNA 

(213) Artificial Sequence 
(400) 5 

cgcgcgaatt ctttacgacg aaaagagtt 29 
<210> B 

<211> 10 - 
(212) PET 

<213) Artificial Sequence 
<400) 6 

Leu Pro Phe Gly Ser Gly Arg Arg Ser Cys 
1 5 10 

<210) 7 
<211) 12 
<212> PET 

<213> Artificial Sequence 
<400> 7 

Tyr Leu Gin Ala He Val Lys Glu Thr Leu Arg Leu 

3 3 ffiSE# 2000-301405! 
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1 5 10 

<210> 8 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<400> 8 

(t/c/a)ti(c/g)citt(t/c)(g/a) giiiiggi(a/c)(g/c) i(a/c)g 23 

<210> 9 
<211> 17 
<212> DNA 

<213> Artificial Sequence 
<400> 9 

aatacgactc actatag 27 

<210> 10 
<211> 17 
<212> DNA 

<213> Artificial Sequence 
<400> 10 

attaaccctc actaaag 27 

3 4 £BfIE# 2 0 0 0 - 3 0 1 4 0 5! 
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